Arenaceous

BOUNDARY POSITION AND REFERENCE SECTIONS
We concentrated our investigations in the three Mississippi River Valley areas with the best outcrops of upper Osagean-Meramecian rocks. From north to south, these are: A) the type Keokuk-Warsaw area in Lee County, Iowa, and adjacent Hancock County, Illinois; B) the type Meramecian area in St. Louis County, Missouri, and adjacent counties in Illinois; and C) Ste. Genevieve County, Missouri (Fig. 1) . Each area offers continuous or nearly continuous exposures of the Keokuk, Warsaw and Salem/Sonora formations which are the focus of this study.
References for important measured sections of these rock units are given in Appendix 2.
Lane and Brenckle (1977) described the upper Keokuk through lower St. Louis interval from outcrops around the junction of Interstate highways 44 and 270 near Meramec Highlands (see Fig. 8 for location) . We designate this area to be the primary reference for our proposed OsageanMeramecian boundary, which is located specifically at the base of unit 24 in the middle of the Cragwold Road section (Lane and Brenckle, 1977, fig. 8 ; Appendix 2, section 8). The base of this unit is also the level at which Weller (1908) and the above authors placed the Warsaw-Salem contact, i.e., at the appearance of thick-bedded carbonates. We, instead, consider this contact to mark the base of the upper Warsaw because of the heterogenous lithologies of the overlying beds. Typical Salem grainstones do not appear until very near the top of the Cragwold Road section, where we place the Warsaw-Salem contact (Fig. 2) Two informal Warsaw members can be traced throughout the stratotype region. The lower member is comprised of intercalated shales and crinoidal limestones or dolomitized packstones/wackestones that change upward into shaly-silty, dolomitic beds. The latter are highly geodiferous locally, hence the name "Geode Bed" that was originally applied to this interval (Fig. 2) . The maximum thickness of this member is in and around Ste. Genevieve County where almost 30 m have been measured in cores taken from the Tower Rock Quarry (Fig. 1 Warsaw area and because of its dolomitic composition is most likely allied with the Geode Bed as part of the lower Warsaw (Fig. 2) The data from Table 1 
Calcareous Microfossils
Although the ranges of calcareous foraminifers, algae and problematic microfossils are strongly facies-dependent, the distribution of selected taxa (Figs. 3-6 (Fig. 2) . The lower Warsaw (Geode Bed) consists of siltstones, silty shales, dolomitic siltstones, argillaceous dolostones, and thin limestones. It is approximately 9 m thick on average and is characterized by common to abundant geodes, although geodes are not present in every bed or at every locality in the type area. Hall (1858, p. 96) defined the Geode Bed as the upper limit of the Keokuk Limestone (Fig. 2) . Fossils from the Geode Bed were reported as being from the Keokuk Limestone or Group, a practice continued until Van Tuyl's (1925) revision. Worthen (1866, p. 98), who was Hall's assistant and apparently did most of the field work (Clarke, 1921, p. 276), stated that "usually the geode bed is destitute of fossils, but at some localities there are thin bands of limestone intercalated in it, which contain the same species which characterize the Keokuk limestone proper". We agree with Worthen's statement based on our collections from the lower Warsaw (Fig. 3) . The same situation is true in the St. Louis area where the lower Warsaw shales directly above the Keokuk Limestone contain a late Osagean fauna with species typical of both the Keokuk of Iowa and the Borden Group of Indiana (Fig. 4). Fenneman (1911, p. 21 (Fig. 7-1) . It is named herein for exposures (Fig. 8) Fig. 8-1 ). The member is almost continuously exposed for 270 m at this locality and the composited type section was measured about 105-115 m from the southwestern end of the outcrop. Brenckle and Lane (1981) schematically illustrated the beds above the Peerless Park Member at the nearby North Highway Drive section ( Fig. 8-2 ).
Brachiopods
The megafauna of the Peerless Park Member in its type area (Fig.  8) is dominated by articulate brachiopods, both in numbers of individuals and in taxonomic diversity. Well over 20 species in as many genera occur in the type Peerless Park, but none is confined to the member. The productids Avonia williamsana Girty, Keokukia rotunda Carter, Echinoconchus alternatus (Norwood and Pratten), Setigerites setigerus (Hall), Tolmatchoffia keokuk (Hall), Tomiproductus kollari Carter, and Stegacanthia biseriata (Hall) dominate FIGURE 10--Waterslide reference section (Fig. 8-4) . The Peerless Park Member at this locality is thicker and more prominently crossbedded than at any other measured sections in the type area. 
